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GSNSRAL DISCUSSTOG OF AIR SAYPLISG FILTEX hEXA pFIOSLF,VS 

This appendix. is based on a general discussion of air sampling filter 

n&lie requirements which took place on Wednesday, September 17th in this 
. 

Seminer and were wire recorded. The resultingtrenscription has been edited. 

by Dr. Leslie Silverman who acted as panel chairman end have not been 

reviewed by the respective discussers in order to expedite publication. 
. 

Any comnents are the personal opinions of the discussers and do not reflect 
1 : 

the views of the U. S. Atomic Energy Commission or its contractors. 

The discussion is divided into two parts. The first, a general discussion 

of the problem and the second, a panel discussion by representatives of several - 

major AEC activities on the problem of filter media and a consideration of 
l 

. 

specifications for types of media to be used. 

Reouirements for Sampling Filters 

Leslie Silverman 

\Vhat are the requirements of a sampling or filter media? (See Table 1) 

?Ye have something which might look like Professor Lepple's discussion yesterday 

. 

. 

In regard to sand end Fiberglas, but we are not dealing with e size of 85' x 85' 

but a maximum of 85 square inches. In cost we are not dealing tith thousands 

of dollars but with only a few cents. Nevertheless, we do agree that there 

iS 8 CO~~Oll efficiency basis. ??ere, hmYwm r , we are not as vigorccsly bound 

by efficiency demands because no hazard to man is involved es a$ the discharge 

of a space filter. In other words, the effi'ciency that we desire is one of 
c 

convenience and accuracy. when I say conveniencei I mean that we should have 

-. 
a pper or medium that will rive reproducible efficiencies rather than worrying .' 

about absolute values or approaching 100 percent. It is very nice to have e 100 

percent value to avoid correction of values for concentration, but we will 

settle for 99 or even 95 percent because from a health consideration or 

etnospheric concentration values plus or minus 5 percent in the final results 
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is not critical. 

1 do not know, after listening to Xx'. Rodgers last night, whether 

the purists at Argonne are going to stand for plus or minus 5 percent in 

sampling work but I hope they will. The problem of efficiency then, is 

more of constancy rather than of extremely high value. In practice, I . 

thi.& anything above 0.9 or 90 percent would be considered satisfactory as 

long 2s it remains 0.9 with a known standard deviation. 

The problem of resistance to air flow is also not any real handicap. 

We are not hide-bound to keep our power requireeents or consu,ption at low \ . 

levels as in air cleaners. Ke like to have them low simply because the 

types of pumps or air movers that we can use in the field are limited and 

we do not want to carry heavy equipment stich as high pressure blowers or 

vacuum pumps. It is desirable to have resistances which are convenient for .- 

'ordinary types of sampling equipment. We can operate with resistances as ' 

high as one-half an atmosphere, but under ordinary circumstances we prefer 

to keep below 2 inches of mercury even for high volume units (1 to 2 cubic 

eeters per minute). Hillipore media, (9f you use the ;iA type in 50 mm 

circles) may run as high as one-half atmosphere at the cubic foot per 
\ 

minute rate. 

The next problem is that of uniformity, this is one of the most important 

items from the standpoint of both efficiency and resistance. We have found, 

in t!x cast, that it is easier to get uniformity with regard to efficiency 

than it is to resistance. If one takes a box of analytical papers, for 

example, say Whatman tie. b2 and tests that box by taking papers at random 
c 

and checking their air flow resistance, it will be approximately 1 inch 
. 

of mercury tlO$ at a cIlh?c foot of air ;er rr.i;;~te fcx s 3 inch diameter 

disc. You might take another box from,another mill run and find that it 

will be 2 inches. In other words, it depends on the manufacturing, the lot, 
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and the conditions of manufaotuure which were followed. Yet, the filter 

eff'ioiency for this variation may be reasonably reproducible. If we were 

able to exert control on the production of these papers and do testing such 

aa is done in the case of paper mills that are now making AEC or CC-S paper, 

me could perhaps get uniformity in our sampling media. We haven't uniformity 

in use yet so we cannot hope to get uniformity in, production until we have 

some limitation on the variety of papers in use. 

The next problem is that of penetration. Xow, by penqtratAon, T doa*?' 

mean the penetration we usually talk about or the value of lOO- efficiency. 

What 1 mean is how far do the particulatea penetrate below the paper surface. 

From the standpoint of chemical analysis where one may do a complete destruction 

of the media; this is not too important but when counting radioactive materials 

it is important. Th8 so-called absorption factor is involved and if we were 

able to keep all the particles on the paper surface we would be in a better 

position. At least, from the standpoint of those people who are concerned 

with alpha counting. 

Wow as to discussing filter life. Life and penetration are really tied, 

together. That is, a filter cannot have minimal penetration and still have 

long life. pie would like to keep everything on the surface and yet not 

provide a barrier at the surface which will have high resistance and not 

only produces absorption from the media itself but mutual absorption between 

particles. in order to obtain long life in air sampling filters a deep bed 

with high void volume is necessary. As a compromise a napped surface i,a 

usually possible on a fl$t media which improves life without scriousiy 

affecting effiaiency. 

For ease in analyses, chemists prefer to have the two requirements I 

have given in Table 1. Low-ash, because they want minimal entrainment of 

their dissolved materials end to spaad extracticns they like to have a media 

. 

. 
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TABLE1 

Requirements for Air and Gas Sampling Filter Media 

. 

A. Desirable Characteristics 3 

1. 
2. 
5. 
4. 

5. 
6. 

7. 
8. 
9. 

Efficiency (?iigh and reproducible) 
Resi8tance (Low and compatible with ordinary sampling pumps) 
Uniformity (Reproducibility in menufactured lots) 

. 

Penetration (absorption) (?Iinimal surface penetration, compatible 
with low resistance and high efficiency. 

Life (Long and compatible with items 1 and 2) 
Ease in chemical handling 

a. Low ash 
b. High solubility 

Thermal Resistance . 
Moisture Resistance 
Low cost (Depending upon particular application and type of sampling? 

B. Types of Operations for Which Filter Sampling Media are Used 

1. Routine environmental monitoring 
a. In plant or near processes 

(1) Static or single fixed media - High volume rete 
Low volume rate 

(2) Continuous or moving strip media - High volume rate 
Low volume rate 

b. Outside plant or operations _ 
2. Stack sampling 
3. Particle sizing 
4. Background monitoring 

a. Static or single fixed media 
b. Continuous or moving strip media 

5. Air and Gas Cleaner Rating 

c. Types of Air Sampling thedia Used at AEC and Contractor Sites 

1. *'Cellulose me.dia 
a. Analytical Filter Paper8 

(1) Rhatman No. 1, 41, 42, 44, 50 
(2) S & S 589 and other8 
(3) ?dunktells 00 and other8 
(4) Eaton and Dikeman 613 and 623 
Yolded forms 

bo (I) Paper thimble-s 
(2) Type S pleated filter (MSA) 

2. Cellulose - Asbestos 
a. Hollingsworth & Vase B'V-70 3 and 16 mil 
b. CC-6+or AEC No. 1 

3. Glass Fiber8 
(a) Hurlburt glass media 
(b) Cetelag 800 F%berglea - CotninE Gloss Campsny 

4. Millipore Filters HA and AA (Love11 Chemicel Company). 
5. tiiscelianeous 

(a) Cotton plugs 
(b) Acbnstns prjper 
(c) Asbestos fiber pads 
(d) Synthetic fiber papers and plugs. 
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rmadily soluble in convenient reagents. That is, using wet digestion with 

ordinary acids or solvent8 rather than having to use fluxing and other 
I 

elaborate procedures. 

Items 7 and 8 in Table 1 are thermal and moisture resistance. These 

factor8 are important when sampling Stack8 where we have high temperature 

effluents or sampling from such device8 a8 incinerators, especially before 

-the cooling processes. In other words, a 8anple taken above the incinerator 

involve8 gases in the range of 10009 and higher and without cooling before 

sampling requires temperature resistant media selection. 

. Moisture is a factor because media used in saturated streams cau8e8 

paper to sue11 or tat*uxte. In conditiona enoountered in some collector 

effluents will cause the media to absorb moisture and change its flow 

characteristic8 or actually plug. 

The last item 18 the economic factor and is dependent on the amount 

of sampling to be done. The amount of paper that goes into one large CC-6 

space filter (200 square feet) would probably last the ordinary laboratory site 

a month. Cost is therefore not a critical factor with efficient media but 

if requirements are high, the cost factor may become important. At the 

present time millipore media is the most expensive. We have this filter 

media at the upper end of the bracket which COSt8 dollar8 per square foot 

and have other satisfactory media which is on the order of oents per square 

foot or less. I think these represent the extremes in oo8t of sampling 

media. As far as I know, the most widely used media in sampling work has 

been the W-70 paper and that la relatively low in coet. T think Edr. 

Stafford oen sey more about the cost aspect of this when we have our 

discuesion later. 

There are certain faOtOr8 about the aerosol that ere oertainly going 

to effect item8 1 through 8. We know that the 80"called 5 S's of the 

. 

. 

. 
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aeroeol namely; size, size distribution, shape, specific gravity, and the 

surfaoe characteristics will have some effect on resistance and efficiency. 

The concentration of the aerosol is also a critical factor i:. sampling 

because it will determine whether or not a surface of aerosol is formed 

ubich will then be doing the filtering. Obviously, the life factor and 

the loading are also dependent on the volume passed through the media. In 

other words, we are ectually talking about whether high or 10s volume 

sampling is the major factor in determining the life rather than any other 

factor. The amount of a given media which can be presented to the sample 
! 

air stream is a function of the size of the media holder, its shape and 

othsr dimensional factors. 

Media in use at the sites and contractors. 

I have summarized these in Table 1 aithough those present may have 

some additions to this list. Whatman papers number 1, 41, 42, 44 and 

50 have all been used for air sampling purposes. We know that other 

analytical media such as the S C S (Schliecher & Schull), '.!unktell, Eaton 

and Dikeman and other papers have been utilized. These have been used 

as flat sheets or they have been used in the form of thimbles made from 
: 
‘pulp. From the standpoint of special papers, we have the Hollingsworth and 

Vose HV70, used in 9 ?ril and 113 mil thicknesses. I hope that we can find 

out *y one Site (Argonne) is using 9 mil and the other site (Los Alamos) 

is using 18 mil. Te heV8 the so-called millipore madia (9) which has 

come into use quite recently. The millipore media is available in the 

so-called hydrosol-assay (FM) type and in the aerosol-assay (AA) type. 
* 

I think we all owe a vote of thanks to the Chemical Corp Biological 

Laboratories at c;amp Uetrlck for getting tnis media developed and produced 

through th6ir Contracts with Chlifornie Instrtuta of T6chnOlogy &nu the 

Love11 Chemical Company that investigations were initiated and carried out. 
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We have some all-glass paper media whioh is now available. Mr. Decker 

of Camp Detrick was kind enough to give me some information on a ccmercial 

doufce. I will abstract It for the group 80 that they will have 801110 idea 

of it8 composition and performance. The last materials used for sampling have 

been miscellaneous type8 such a8 cotton synthetic and glass wool fibers in 

the form of pads or plugs. 

You recall we talked yesterday about using 3 Stage8 of glass wool plugs. 

This idea goes back to the early 1900ts and in addition to glass, cotton, 

steel wool, and various other fibrous media have been used. Another type 

of sanpling that ha8 been done in industrial hygiene work has been the use 

of gooch crucible8 with asbestos fibers in the form of a pad. This i8 

considered as a very efficient filter. I think, from Mr. Smith's discussion, 

that you can see why. Then we have an all-a8be8to8 media, which the A.D. 

tittle people and other8 have made which has certain advantages and certain 

serious structural limitations. 

I have probably covered most of the media but the selection and reasoning 

behind the use of these media are the principal items intended for discussion 

this morning. 

What information is available on the efficiency or performance for the 

various u8es of these media? We have efficiency information from various 

source 6. I hope I do not slight anyone in trying to enumerate these results. 

At Harvard fcr several years we have studies filter media for air 

sampling of industrial environments. Ten years ago we investigated filter 

papers for lead fume and dust sampling and there were limited investigations 
+ 

in Europe before that time. We measured the performance of the Whatman series 

and some other manufacturerStproduct8 for lead, iron, fluorides, zinc and 

cadmium fumes. The principal paper8 we investigated then were Whatman's 42, 

44, nnd 50. 

. 



WASH-149 
. 

209 

After that time, apparently during the war, the Roohester group, in 

doing certain Manhattan District investigations, selected Whatman No. 41. 

I was quits interested to find out why Whatman 41 was used 60 when I 

vi6ited Roohester a fan years ago I inquired, and as far a6 I could determine 

there was an analytical chemist at work there that decided that they were .: 

going to ~66 filter paper for sampling. He hunted through the drawers and 

found some -41. This has been the choice of Rochester over since. 

Years later, about 1949, they decided to determine the sfficienoy, of the 

paper for various aerO6016. Sid Laskln did that with uranium aerosols and i 
: 

6Odium chloride. The New York Operations Office, Bill Harris' group, have ' 

also completed a number of inPestigation6 using Whatman 41 on uranium 

aerosols and h6V6 ale0 used it extensively in thb field. There ar6 some 
. 

objections apparent from the critical examination rtandpoint with regard to 

Whatman 41 'papsr in that the papsrs show obvious pinholes and are low in 

rurfaoe uniformity. I think Mr. Harris oan probably tsll you th6 extent 

of the variation. 

The Camp Detrick group have inveatjgatcd various media. I do not 
: : 

know all their answrs b6oauce I do not think they hay6 been presented. 

They u6r6 largely responsible for the milllpore or molecular media, which 

we have found has several desirable charaoteristio6. EffiA.ency with that 

medium is no problsm and neither ie penetration sin00 it io really a true 

6i6Vv8. Hence, th6 paper yields high effioirocy but rapid su+fsze bxfldup 

of the a6rosol. Obviously, this oharact6ristic is going to be detrimental 

frcxn the r66i6tanC6 and th6 light absorption or reflection measuring atand- 
t 

point. 

ZI 'Lb+ 60riu roruite of work aone at Xnolls with regard to WI&man 41 

millipore media ts:! *T?O. Fork %i&s don6 at Argonne during the day6 of the 

M6tallurgioal Laboratory on KPTC, primwily with regerd to its us6 .in 
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radiological physics monitoring work to determine the absorption of the 

paper for alphe countinp,. As far a6 I know, there have been a f6W 

investigations at other Rlaces for which m do not havb much efficiency 

informetion. Brookhaven is using a oontinacus IV-70 strip but I do not 

believe I know of any performance date that they ohteined on efficiency 

of media, pbrticulerly .Y'V-70. Some work is being done at Oak Ridge with 

reqard to efficiency of various media. In the Handbook cn Air Cleaning 

you will note that there are some deta on radioactive aeroscls removal 

which were taken from work done at Oak Ridge by John Goss and others. I 

believe it is really Ed Struxness' group. If I am correct on. that I think 

Ed or 3111 Baumenn ten verify it. 

As far as I know, most of the, workat the other sites has been of a 

field. or empirical nature and I think they will report on them during the 

panel discussion. 

I do not have much more to say about media so T hope when we have 

our panel grcup here each man in the grcup will discuss his own require- 

ments and th6 reasons for selecticn of media. 

e I h&v6 this letter from :iurlbut to Mr. Decker which I wculd like 

to abstract because it gives up-to-date informstion on all-glass media. 

We have not been primarily concerned with all-glass medium sampling 

except we know that it will satisfy requirements seven and eight (Table 1) 

very well. .a‘*" whi - 5s a deecri pticn of cnc type of BeFor msdo sclely with 

ultra-fine glass fibers. The company which makes this paper happens to 

be the Surlbut Reper Company located at South Lee, !!assachusetts. I 
c 

unlerstend there are three other paper companies making this type of 

paper primarily for electricel insulation, not filtreticn. As Mr. Smith 

pointed out yeatercay, giass media may be high in cost but I think that 

this Is c situation which d13 dasend up03 dem.end. The source of these . 
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filter fibers that Hurlbut used is Glass Fibers, Incorporated of Toledo. 

The paper is described as X9359. The paper is manufactured of gh6S fibers 

with a diameter ranging between 0.2 and 1.5 microns. The fibers are made 

of E glass; which has a melting point somewhere around 4500;‘. The .X935B 

paper contains a binder of rubber-like nature. This gives good physical 

properties and high chemical resistance and strength. These are all factors 

which might also effect its use es a space filter es well as in air sampling. 

The internal bond strength, the tensile strength, the impact end shock 

resistance of this paper formulation is better in comparison with 50 other 

binders tested at Hurlbut's leboretory. The chemical resistance of the 

paper is excellent and the paper can be immersed in water or lC% solutions 

of hydrochloric acid for a long time without appreciable loss in strength. 

The same result was found for sulfuric,ecetic end nitric acids. 

It was determined by two independent laboratories that crushing, 

rolling, bending end quite rough handling of the paper does not impeir the 

air filtering properties. It was rolled, for instance, between the palms 

of the hands for one minute and the efficiency of the paper checked efter- 

&ds. The DOP efficiency was the sam. For the X935B paper, tests show 

that DOP penetration was less then 0.005 percent. Exposure of the paper 

to 400cP does not impair the air filter properties at all. It was found 

that the pressure drop was approximately 1 inch of water at 5 feet per 

minute. The pressure drop improves slightly (drops 5 percent) after 

exposure to heat. Exposure of the filter at about 1500OF would melt the 

fibers and destroy the filter. Other fibers, in experimental production, 

may in the future allow the manufacture of filter paper which would be eble 

to stand temperatures up to 30C0°F. The results obtained so far at Hurlbut 

and checked by other laboratories, indicate clearly that the manufactured 

glass fiber paper has e bacteria arresting efficiency of 99.999 percent. 
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This development makes glass fiber paper usable therefore, for several 

sampling applicetions. 1pe now have evaileble a wide variety of papers 
at 

and several are used/the different sites. We would like to get some 

epproech to limiting the number of pepers used and try to standardize end 

get consistency among the AEC organizations doing air sampling. If this 

is done, the results can be readily interpreted in the same light. We 

are not trying to close the door to new media. I would feel that today 

we have the answers to elaost ell of the air sampling filter media problems. 

A year ago, when we had our first Seminer, the same problem came up 

and it was prOpOSed that we would have Some kind of a meeting to decide 

what should be requirements for the papers needed. Vr. Stafford told us 

then, and I em sure he was correct, that he can produce any kind.of paper 
. 

in term8 of cellulose or cellulose-asbestos combinations to meet the 

requirements we have stated here (Table 1) et least thrcugh item 6. The 

question of temperature and moisture problems arise in certain special 

instances. The problem of using paper for particle sizing and background 

counting of low orders brings up questlons of selecting millipore or 

- speicel high surface efficiency pe?ers. That, in general, is all I 

intended to 6ey about sampling media. 

General Discussion on Sampling Vedie 

The best way, I believe, to have our di8cussion is to call those on 

our nanol r-~-- ezd hsve each member di8cusS types cf paper they l oo in thsir 

operations arid reasons for their choice. I will be glad to answer any 

questions now pertaining to whet I have said this morning. 
c 

Question: (Anonymous-) Does glass paper have any advantage over cellulose containing 

paper in measuring changes in weight in gravimetric samplingt 

Leslie Silverman: (iiarvard) Giass papers Show little or no absorptionbut I think 

there is Rlweys 8om adaor$icn. I might point out thet this glass peper 

. 
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was largely done et the initiation of the Naval Research Laboratory end 

I 
through their efforts the fiber manufacturer has been able to produce these 

superfine fibers. My opinion is that absorption is practically nil on the 

glass but adsorption Still remains es with other sampling media. If you. 

. can get equilibrium before weighing, then it will be a big advantage to 

use all-glass paper. 

I have neglected here, one paper which I should have mentioned, that 

ie the so-celled tyRe S paper which 18 used in high volume sampling which 
1 

is a cellulose-bagesse mixture. It contains no eshestos and uses the begss'se 

for high wet strength in formulation. Ye have some efficiency data on these 

and I believe RYOO may have some to report. 

Question: (Anonymous) Who makes that medium? ,- 

Leslie Silverman, (Harvard) It is made by Wne Safety Appliance6 Compeny. It is actually-an 

application of the Hawley process for making Reper machA forms but the 

cellulose fibers are mixed with the bagasse fiber6 and sucked onto a screen 
. 

making the pleated filter a8 shown in the yandhook on Air Cleening, pessed 

out to you this morning. I 

One thing I would li.ke en answer to is '?hy Lo6 Alamos,uses 13 3111 

m-70 and why Argonne Use8 9 mil m-70?" I.understand frcpn the manufacturer 

that both are mede to the same resistence end penetretion specifications. 

In other wcrds, scr‘z ckar.ges may be made primarily in lih8t 1 think vrould be 

the penetration characterisitcs. Both media have the sane so-called Kavy 

or Army Chemical Corps efficiency-pressure drop ratio. 

In addition tb those date I mentioned earlier we have some date which 

wes obtained on chromic acid mists end lead fume with leyers of different 

papers. Ke also have a project on lead fume removal for various papers 

which 18 sponsored by a smelting company in our laboratory. That investigation 

is going on at the present time because some of the papers on which we now 
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have adequate efficiency data are too high in resistance for field use 

and more air flow for the given size filter and holder is necessary. 

Panels Leslie Silvermen, Harvard - W. E. Yarris, New York Operations Office - 

Penel Discussion 

Frank Adley, Hsnford - Edwin P.. Xyatt, Los Alcmos - Walter J. Smith, 

A. D. Little, Co. - G. 0. Payne, Argonne - Willard Saumann,'Oek Ridge. 

Leslie Silverman~ T think perhaps the group that have used Vhatman 41 the most has been 

??Yco . I would like 'Sillian Harris to discuss what and why they have selected 

for 6amplinz filter media. 

?Jr. W. B. Ferris: (NYCIO) In the first place, I believe that the matter of efficiency 

is primarily one of selected rather than overall efficiency. T do not think 

it make6 a great difference whether our filter papers are 90 percent or 50 . 

percent or 50 percent efficient, as long as they are reproducible for all 

types of material. Ve are willing to accept, for example, radiometric counting 

where we know that we do not get more than 70 percent of the actual material 

counted 60 that at best we are looking for 70 percent efficiency. Now the 

-variability in that is greet. I believe that the studies we have done indicate 
: ,' 

-that 70 percent efficiency is +lO percent on individuel samples. It 61.90 

depends on the type of material, its air concentration end particle size and 

several other factors. I would limit our efficiency requirement to 8 require- 

ment of consistent efficiency for all typos of materiel. One of the items 

which I foal is very important, which L~s did not mention here is the 

mechanical strength and the ease of handling the peper. Our people on R 

survey of installations take several dozen samples and unless the sampler * 

-, holder and the operation of putting the sample in end out of the holder is 

simple and the medium is strong you ruin the sample. T believe, therefore 

that strength is a very important consideration in development of paper media. 

Another thinc is the simplicity of the paper holder that we use for the 

. 
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paper. Where m knor samples have to be taken and paper has to be placed . 

in and out of the holder rapidly it is important that this be a relatively 

simple matter. New York has been using the Whatman 41 paper for what I 

believe i8 a very good reason.. About 5 years ago we wore under the influence 

of Rochester ('University of Rochester) beoause this institution, at that time, 

was the only real high-class industrial hygiene laboratory made availsbls to 

the COEUlliSSiOn. PPhen me Set up our health unit there were three people in 

it, an M.D., an instrument man and an industrial hygienist. The instrument 

man right away decided that he would make sure that we have enough equipment 

td do our 6arnpling 60 he asked ROcheSt6r what to use for Sa?pling. They 

raid they used matman 41 filter paper 80 We contraotad fur thi6 i%&tiiGii grhde 

and got what I believe, I have never obtained the exact number, but it must' 

have been about 50 million pieces of 1 l/8 diameter of Whatman filter paper. 

I say it must have been 50 million because it i8 now 5 years later, our program 

has increased and the little boxe6 of 100 paper8 each are still there. You can 

imagine why we have a vested interest in Whet!nan 41 filter paper. I su6pect 

that by now ue mU6t be getting somewhere near the end of this but I am not 

sure. Now a6 for the measuring of efficiency, we have been very anxious to 

get a good measure. However, I must admit that despite Lest recitation, 
of 

that all/the plaaes that have done efficiency measurement, I do not believe 

there has ever been an effective measurement of the efficiency of any of 

these media, and by effective, I mean one which in a ooncreta manner takes 

everyone of the variable8 and eliminate6 them. I do not believe we have any 

good idea of the effloieicy of any of thd papers by particle size. What i8 

the (?:ffzrcz^” 1~ -se_ "-ciC?_Cy h*+,m*3 a ,n**!e.lo aim of O*Oh, 0.1, 0.5, 

1 mioron and 5 microna. We should hare a performanoe curve of that. We 

should know the variability of rite 80 that when we are in an atmosphere 

rhloh is primarily particle8 less than 1 micron, we can interpret the sample 
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in definite distinction to a sample which is taken in an atmosphere where 

particles are primarily over 5 miarons. We do not know acourately what is 

the etfieien~y of the paper uith changes in velocity through the paper. 

That has never been aocurately defined. There have been a number of various 

fyp9s of a given media and they vary. They are not the same. Some uork 

which La?ler did, indicate6 that the aurve6 go up and some work which Tracerlab 

' did indicates that the curves go down with increased velocity. I believe that 

work which was done at Rochester indicated a peak in the curve. There is 

certainly 8Om8 variation in v9locity, superficial velocity through the paper 

with which I am not satisfied at all. . 

There is the matter of measurement of counting efficiency of the paper, 

in other words absorption, either Self-absorption or internal absorption. ?ie 
. 

have done tests and have Some results. Just a6 we have performed efficiency 

studies and have other results. We have done them,with a practical approaoh 

in mind. E6 know that it 16 not a soientifio approach. We hope to be able 

to do it in a manner which is scientific but ne have not had the time. 

For sxample, we did a pretty good study on the efficienoy of Whatman 41 

against the material6 that we normally run into in our plants such. ~6 the 

uranium salts and oxides. We set up atmospheres that had substantially the 

same particle distribution that we find in the plsnts, according to the 

Cascade Impactor, something like 2 or 3 microns man8 median. We measured high 

efficiencies and they uere consistent with all our runs. The effioiencies 

wore better than 98 .or 99 percent. We felt the samples taken must be reliable. 

I (LQ 8ure that there are many types of materials that we find in the plant for 

which this paper (41) is not good9. Also, we did the same kind of thing for 

the degree of absorption in the paper. We went through our filea and picked 

out about 500 samples and we pioked them deliberately in low, medium and high 

range of activity on eamplbs with I believe 0 - 10 miorograms, 10 - 100 
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microgrnme and 100 - 1000 microgram8 on a sample. We picked them from areas 

that had primarily n hydrolized fume, U02F, which 16 supposed to be of very 

rmall diameter; with a uranium oxide fume which is on the order of 0.01 micron 

and with uranium dioxide and uranium tetrafluoride. Those samples were all 

oounted again, the original counts were oheoked and they wore then analyzed 

chemically. From this we got an analy6is of the amount of penetration into 

the paper. We USed n 70 peroent figure because it looks like the beet fit. 

We nre reasonably confident that most of our samples would fall in that 

area. on a basis of that, we have put SOme confidence in our results. However, 

m have tried to evaluate by the elimination of variable8 that absolute 

efficienoy of Whatman 41 and of other papers. Ue have found that against the 

molecular filter, the Whntman 41 doer not do very well where the material . 

that we are collecting is extremely fine. 0ne of the pieces of work that 

no did was in oonjunction with another study onthe sampling of daughter 

product6 of radon and thoron. We set up atmospheres of radon and thoron 

and have nttempted to measure their concentration by means of the collection 

of their daughter8 and mettsuremente. We at first cleaned the area of dust, 

and-took samples and it took us 8 long time to find that we had not quite 

oleaned it out because when we finally got the area clean of other dust-it 

'IRIS very difficult to find the radon and thoron. I think we have pretty 

well established that rndon and thoron are picked up on other dust particles, 

80 that the results that we got in thnt study are not of muoh value inasmuch 

as we oannot define our Starting material. We did use the millipore filter, 

and the all-glass filter, both the extra fine glass about 0.7 miaron a more 

-_ rigid paper (averaged about 1 l/2 microns) I believe. We USed some paper 

uhich m6 made up by A. D. Little, which contained all asbestos. It ms 

a very thin membrane of 86beStOS on a grid support. We found that all of 

there media gave US a oonsidernbly better retention. We measured alot more 
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on these sample6 than we vrould rith Whatman 41. I am convinced from these 

rrtudies that although Ylhatmen 41 is a less efficient filter (by the way, . 

that al60 hold6 true of.RV-70) we got much poorer results with HV-70 then 

w did with the6e other presumably finer filter6. The HV-70 was somewhat 

better then Whetman 41 but not a greet deal. I am sorry I oannot gips you 

any nrrmbers on the6e. It wa6 $I6t work that wa6 never really very CCtenBiYe. 

Leelie Sllvermanr (Harvard) We are glad to know the Whatman 41 story. I hope it might 

be convenient to utilize 6UrplU6 to eliminate the poor efficiency paper. 

lQilliam Sarrisr (RT(JC) I would like to say it is not a poor efficiency paper. On ! 

industrial dust it was a good efficiency paper it showed better then 98 

percent and consistently 60 and the material is extremely eoonomioal. I 

am 6ure, however, that there is a big variation in particle size effioiepoy, 

Leslie Silverman; (H arvard) I would like to make one comment on what you said. It uould 

be very nioe to have all this particle size Yer6u6 efficiency studie6 but we 

do know that most of these media are going to give high efficiency down to 

0.3 mioron when using the present DCP test. Now, I for one, am not convinoed 

that the DOP test is the an6wer to this problem beoause it ie a liquid aernsol 

-and I think you get a completely erroneous impression of the performanoe of a 

media if you depend on a liquid aerosol alone. I think the anmer, which 

might be an adjunct to what Bill Harris said i6 that we should have the6e 

efficienoiee over a range. The solid aerosols of the type onoounterad in 

practice are the one6 that ha has gone a long way toward6 getting answer6 

for their particular problem ere the one6 to u6e for tests. Mawsimilar 

type du6t6 are encountered in other AFL sites and therefore, the information 

that they have will be very useful. 

Considerable amount of York on high efficiency sampling filter media 

ha6 been done at Oak Ridge. 

. 

William Harrisf (?!YOO) I wotild like to 6ay something in addition to what you said, if 

1 my. 
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brlie Silrermanr (Harvard) Surely. 

William Herriss (WYO) I agree with fs6 10% in that any stock that WB place in DOP 

tO6ting of these papers is not well advised. Testing with the liquid eerosol 

ir n& the an8wer to our problems. On the basis of thir, the .NYO has just 

oonoluded a contract Ath Victor Laxer et Columbia ta produce a piece of test 

equipment which will do exactly whet the DOP tester will do except with e 

solid aerosol. In other words, an aerosol khich can be meeeured with thb 

option1 analyzer end is easily generated in a generator and sized optically 

* the 6ame way the DOP is handled. I believe that he ten do it es he ha6 

indicated end when it is finished it will be e vory useful tool for everyone. 

Leslie Silvermenr (Harvard) I think there 16 one thing that Mr. Stafford end htr. Smith 

are going to point out thet I think they will go along with some of our need6 

hwrs but will also point out that the DOP test 16 e very useful aid in 

manufaoture to control uniformity end from that standpoint it has e oonlsidereble 

merit. What I wa6 going to say before we6 that Oak Ridge has done a fair 

amount of work in this field and they ere continuing the work end Willard 

Baumann ha6 agreed to say a little bit about the work that they ere doing. 

Willard Baumannr (Oak Ridge) Nell, the history of filter papers at Oak Ridge is be6ed 

upon the DOP test end we6 started off using Whatmen 42 end 44 because they. 

eholred low penetration with DOP. The reason they used the DOP wes because 

there we6 another program going on down there, 'the protective equipment 

evaluation program" end anyone that f?as used tho DOP knows that it 16 pretty 

easy to use and you get rapid results. How good the results ere, whet they 

mean, may create swe objection. We started to u6e the 42 end 44 paper6 . 

and the reasons w did not like them was because after we had used them for 

-!mo t:&! tt;j- g&Va high rubistenoe. Lie wre limited beoeuse we were using 

1 inoh discs of paper and w wanted to get more airflow through the paper 60 

we decided to investigate other typea of peper. Uolng the DOP rig, we 
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investigated Whatman 41, 42, 44, 60 and HV-70. We al80 investigated, I 

think, a polyethylene filter that the Chemioal Corps. loaned us. AU 

_ them rerult8 mere written and sunmerited in one of our progress reporbs. 

B&red upon the work that we did, m deoided for Alpha uranium materialr, to . 

. 

go over to HV-70 paper using a rfngle thiokness and a 9 mil paper. Thir 

~a8 bared mostly on our DOP work. 1Re found that with DOP we got high 

efficiency and good air flow oharaoteristios through FiV-70 paper. %3 a180 

oonfirmed tho rork that la8kin has done, namely when we increased our 

velocity through 41 paper we found that our penetration deoreaesd. At the 'r 

present time we are uring HV-70 paper for all our Alpha emitting contaminants 

and we are using Whatman 44 for beryllium, (Beryllium is really our only 

non-radioactive material with which m have to contend). One of the reason6 

me decided to do this testing wa8 because we oould not find anything available 1 

in the literature. Re were like Bill and the others,.when w tried to find 

anything in the literature it just WRS not there. Whatman 41 ma8 being used 

but we did not like it because it gave high penetration. We deoided to build * 

a dust box and ne hope to evaluate our filter paper8 again. What we are 

using.in the durt box i8 a heterogeneour uranium. I think it 18 U308 and et 

the prO8bnt time SOIW of the early oaecade iapaotor 8amplsa indicate that it 

haa a maas median diameter about 7/10 micron. 

John Gallimore.has done lome of thi8 work and we have not dose enough 

to report on. Ehat he did find out xae pretty interesting and he has rome 

counter efficiency data. We have been using for HV-70 based on field experienoe, 

a count efficiency of aUout 70 peroent. We found similar reeults for his test 

work using HV-70; using Whatman 41 paper he got about 60 peroent. (As I 

understand, Bill Harris gete about 70 peroent). Pnth the millipore filter 

we got 88 percent and with No. 44 84 pe;oent and with CC-6 paper we found 

82.5 percert- 

&n- program till ccn,aist of checking all the84 paper6 for effioiency. 
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We are going to u8e an AbrOaOl that w?3 encounter in our particular installation 

namely uranium salt and 800 how well w can control con&ntration and particle 

8180 in this dust box. I guess we nil1 find that out in time. Probably, after 

we get Borne figure8 we mill continue to u8e the HV-70. I might ray that vre are 

using every type of paper in our work. We are using high volume sampler with 

41 and pleated paper. The only thing that runs consistent 58 for beryllium and 

there uu oontlnue to u8e No. 44. 

Leslie Silvermani (Harvard) Do you feel there ie enough advantage in the millipore paper 

for oountlng to rtick to that for Alpha? 

Willard Bawnanng (Oak Ridge) The only trouble with milllpore media is oo8t. It ir very 

expenrive since we are processtig roughly between 100 to 200 samples per day. 

If we rertriot it for beryllium VPJ might be able to u8e it but there rould'be 

no advantage because we use a spectrographio method and Whatmann 44 has fairly 

low l 8h which fit8 our requirement8 for beryllium. 

Le8lle Sllverman~ (R arrard) Warr the millipore used AA or the HA? 

Willard Baumannr (Oak Ridge) This was HA. We have AA now and we w-Ill probably check it 

800n. I do not know whether there will be any differenoe. 

Leslie Silvermanr (Ha ward) Bill, do you knou which one you had? 

millinm Harrirr (RY@O) We have ha8 both. We only usod a few Rap&. T have tkb objections 

to their we, one of them i8 that in wing a couple hundred per day the cost is 

tremendous and the other is the meohaaioal handlfng. It Is brittle and hard to 

get in and out of the holder. It ir juet a difficult thing to handle. 'On a 

produotlve basir, Where you are turning out hundreds of samples a day, it doer 

not work well.' 

I.& 81 ie Silvermanr (Harvard) Our Firnary application of it in our uork Is for partlole 

85.%ing and direot miorosoopio examination. Ita UIliqUe YdUI3 i.8 that YOU OZUI 

flood it with immorslon oil and get transparenoy and thur 800 agglomerates 

a8 they were oollleoted. No other technique has enabled u8 to dbte& 
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l gglanerater in aerosol8 after oollectlon. This, a1 far a8 ma are ooncernbd, 

ie one of Its out&ending advantage8 beOaU8e we feel that we can get high 

l ffioiency at far 1088 Colt. For particle riting work I think it ir unique. t 

It alro ir soluble In acetone which Is an advantage In ohemical wcrk. 
3 

Walter J, Smiths (A. D. Little) I would like to talk a little first about the DOP tester. 
. 

I agree it ha8 certain drawback8 but if it was not for the DOP test8 ~3 

probably would never have gotten anywhere. An extremely rapid way of testing 

samples from the time we start to prepare a paper formulation in the laboratory 

until we have an answer to it8 penetration can be a6 little as 10 minutes. 
! - 

In that way, you can go through experiments pretty rapidly. I do not think 

it i8 any exaggeration that in the course of our psper work we have made many 

thousands of hand rheets. At one time & feared also that the DOP tester was 

probahly giving u8 something that would not be comparable with the results you 

might get In practice so we worked with cascade impactorr and Finally got a I 

model to our ratisfaotion and oompared It with the DOP results. In general, 

for submicron rited particle8 of atmospheric dust, there ua8 always a different 9 

correlation. If DOP penetration was in the order of a few hundredth8 of a 

peroent BO wad the atmospheric dust penetration of submioron 8ire as determined 

by particle oounts on an impaotor 8lide. By comparison for a result of that 

. kind wa might have to run our pack on suoh clean air for many hOUr8. The 

counting Is tedious. You can never depend on one count and without exaggerating 

the rituation one bit I would say that there have been times when we have 

apent two days getting a single answer of efficienoy per paper compared with 

the matter of juat minutes on the DOP. For that reason, for routine work, 
. 

the impaotor did not fill a very big place. On the other hand, we all know 

that tizrc zr:: rrrr.+, . . ..l r.. r.14 r l.?l.,.a’h “I..,-..” se+ar tk-2 yp A*“+” k..A I...,.” y.A. “*“w-v.. “,V.e&U “..d” 1..“.. ..- .-1 “-““” ..II “Il.4 

operntlng e w+~ils, tbt penotrntian increases. Tn the aseo of the millfpors 

filter the surface appears to fill 80 rapidly that you do well to get a 

reading at all. The effectiveness of the DOP tester, I think, is brought out 
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by the hot th6f the m6nuf6cturer6 of the 6paao filter6 all haw a DOP 

tester, a large one. They haw 8 huge rmoke generatoi and pa66 DOP through 

the oomplete unit, 1000 cfm and t6ke a sample before and.after. It ir a 

. rapid my of telling rhothor a partioular filter ir aoceptable. I h6re1 

ntohsd them uith an inspector from one of the area6 testing filter6 for 

l ocept6noe and almoat a6 faot a6 they oan handle them they oan tell whether 

they are over or under the rpeolfioatlon. 

TWO years ago, Mr. Stafford 6nd I made a tqur of the area8 and among 

other thing6 ~6 arked about the tort and monitoring filter pracrtiosr. W 

oamo any rith a dirtinot feeling that there ir plenty of room for inprovo- 

pent, erpeoially on rimplifloation. It roomed that ewrybody had his om 

idea6 of rhat 6hould be ured and In 6ome oaae6 we felt that they were not 

uring the bort thing. A ohoioe in 6omo oa8e8 MI dlotatad by the matter of 

availability, if a m6n oould open a drawer and t&6 out a piooe of filter 

paper, well, that is what he wed. In other oaae8, there mr a roa6on for 

partloular oholce and we found one oaee, a6 Ler did, where romo authority 

in the forgotten part had deoided on what should be ueod for a paper rnfi 

it wa8 oarrled ona 7n 6 for oaso6, wo had the rurpioion that the perron 

felt hi8 rork ~66 80 important he just needed something dlfforent. Thero 

ir oppcrttity for'6implifying and giving ewrybody what ho uant6. For the 

part few y6arr thors have been so many new dewlopmsnte in fiber6 I think 

I * : 

you 0~31 probably g 178 every person with a saparate project a different filter. 

Sometimes I thLnk thsre is probably a rsal need for 6 special paper and 

3p6t the past 6 month6 I have been imprsrrad with the determination of one 

laboratory to get a oort6in filter. I think it would be well to take the 

tima to tell you about it. About 6 month8 ago I think the Plret request wae 

for a set of &zracteri&ice of some 68mpJ.~8. Mr. Stafford made out a few aam- 

pled sheet.6 and mmt them out. Fnie W&B to Lo8 Alamos. Gout 3 month% loiter we 

got n rsqusst for a quotrtivn on 100 sheet6 e6oh of those from the hrcbsing 

. 
:. 
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Office of the University of California and we wrote back that we were not 

in the business of making the paper end we did not have them in stock. They 

insisted, however, that we provide a quotation. Uell, we could not do that 

working under AEC Contract 60 we said perhaps we could make them up on our 

contract; I tried to find out who the man baas that wantsd them. I thought 

I Imew him from the previous correspondence but I eould not locate it 60 I 

took a chance and we made up 50 sheets. I thought that would take care of 

e 

. 

it but very recently we received a request to please complete the order. 

On the matter of fine filters, I think we all know what the absolute 

type filters can do and the only thing that I would like to add to that is 

this - that rt gti the impression from all thin that ws are working &ith 

nothing but mineral fibers. That is not necessarily 80. There are acme 

cases where it is necessary to digest or incinerate a filter in order to 

get a gravimetric result or to recover something that is caught. It is true 

that most of the present work has been directed toward fine glass fiber or 

asbestos fiber6 because they are cheap and easily available. There is a 

distinct possibility that the organio fibers, which are alao being made 

in finer and finer dimensions, could be used for this purpose and we have 

done enough to convince ourselves that you can make an all-organic medium 

consisting of coarse fibers supporting finer fibers or also organic fibers 

and get ef’ficiency similar to the absaluta papers. T just point that out 

because some of these fiber8 have to be disposable after they are used. 

Leslie Silverman~ (Harvard) m have had sent to us, not too long ago, some papers made 

out of Dyne1 fibirs, which apparently will pass the DOP teet with high results. 

We also have Polystyrene, Polyamide, and Pylon fibars all in the range of a 

hundredth of a micron to half a micron and it is quite possible now to made 

chemically soluble filters from these micro-fibers. Thee6 will dissolve in 

acetone, carbon tetrachloride or a suitable solvent. Again now it is a 

l 

0 

. 
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matter of theae fibera being only an Qxperimental production itom and our 

. 

demand for air sampling u5ms would nQvQr setirfy the requirements manufacturers 

would liks to have. It is possible to get papers made on a hand sheet ba5is 

of any of thQrQ superfine sy&hetio fibers. 'I do not know what particular 

advantage one plastic has over another but they have thermal and other physical 

differences. Most of them are not too high in air flow resiatanoe, but the 

one5 that are completely chemically soluble provide a means of getting your 

sample in solution and elutriating your sample from the solution or the solvent 

if you want to n;ake a partiale ai56 separation. They do have some other 

l ttractivQ features. Wa still do not have a good sampling media as a filter 

which can be placed into the electron microscope for micrography work. We 

hope that in the near future we can get millipore media in a thickness that 

vdll permit it to.be put right into the electron microscope and not offer 

any background shaaow. It look8 as though it might have some promise. One 

field where these organio fibers will appeal to the chemist ia in ashing where 

there ir no significant l rh to bother their analyue5. 

Los Alamos ha5 bean doing a large amount of air sampling both on the 

aitv and off ths site and Mr. Edwin Hyatt of their industrial hygiene group 

ia hers in place of Xr. Harry Sohulte, who unfortunately Is Ill. HQ will 

make a few oomments on their problem5 at Lo5 Alamoe. 

Mr. E. C. Hyatt8 (Los Alamos) The most pressing question that you had Le5, was u+~y does 

Los Aiamos 1188 18 mil HP-70 and Argonne 9 mil. You aeked this qome time ago 

and I have bsan asking around Los Alamoa. The industrial hygiene group has 

only been there about 4 l/2 years but it goes back before them and we are 

trying to lay it in' the lap of the army. The routine eampling ha5 been used 

riaca the day of the Manhattctn Projeot at Los Alamor. There are pretty good 

reasons for using the HP-70. First, as to the 18 mil, the double thicknose 

make5 it core rugged md the health pbyeicl5te and monitor5 claim that this is 

the most important requirenmnt. ThQy.aotually have tried the 9 mil and it 
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is not as rugged a6 the 18 mil. The W-70 paper we have found 16 more 

efficient than the Whatman 41. For routine sampling ww have also found 

-that there is an abscrption of approximately 30 percent for the alpha 

materiel, and 70 percent counting efficiency. This is comparable to the 

Whetman 41. Another thing, when you have Qxperraive sampling instruments 

that have been made up for a certain sampling paper it is convenisnt to 

continue using them. There are over 300 aamplea per day taken at Loa Alamo6 

with the RV-70 paper 18 mil. This varies up end down for 300 + 50. We do 
. 

USQ it routinely In Filter Queen units. We use a piece 9 x 4 inohea or 

36 square inchea. 

Recently there has been an investigation to get better sampling paper 

paper for certain types of sampling operations. Since this 18 an unclassified 

session we can not disclose the type of alpha material but WQ have about 5 

different types that are sampled. In any case, first I should say the habits 

of the .health physiata are to run off samples as long aa 7 l/2 to 8 hours per 

day. In some cases you might have this @per loaded in other plaoea thd 

particle population 16 ao light that at the end of the 8 hours you might have 

. e 

2 or 3 particles which would be actual tolerance and under a wide variety 

of conditions, Moat of these are dons with RV-70 paper. A very important 

factor is Los Alamoa research and development projects where there are a lot 

of new materials being used constantly. When you sample for these new materials 

you like to aheck yourcounting against ohemicai analysis. Tinis is the greatest 

w5akmaa of *Rv-70. We think ash and insoluble asbestos are troublesome. When 

you have unusual materials collected on your filter it is litorally impoaaible 

to dissolve it without getting a great ma66 of alh. Also, for this reason 

we are using a lotof Wbatman 41. RV-70 is used in Filter Queen units placed 

in a room and in designated positions. Whatman 41 is often used. We probably 

never tak6 piGi t&n 6 33 i&ix&e sample with %&wan 41. we US8 the 6eme 
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holder and paper a8 NYOO, the 1 l/0 inch. In fact, I think we got our 

first stock from Bill Harria. 

In addition we do a lot of Cascade Impactor work for routine sampling. 

We have bean finding ahsor$ion of 30 percent on the Cascade which is 

approximately equivalent to HV-70. 

There is one question that we would like to raise. We are not completely 

satisfied with No. 41 on certain types of operations because of its non- 

uniformity. Harris, I believe, stressed the fact that you had a uniform 

efficiency. Dn some of them you can see pinholes and others you cannot. 

.I raise the question that efficiency may not be so uniform as we have been 

led to believe. Along with the Whatman 41 we have used a lot of molecular 

filters (9). We have 0 or 10 Cascade Impactors with molecular filter 

adapter8 so it i8 beginning to be used routinely. At this point I will 

deviate from the routine operations at Los Alasos to collection of fallout 

from various Ye7ada tests. I believe that there is little I can say about 

the nature of the material from fallouts. You have read about it in the 

papers and I am sure at least that much is unclassified. Isn't it Les? 

Leslie Silvermany (Harvard) Yes, I read about it in the paper. That is the truth. It 

has been necessary to know they test in the U. S. and collect large number8 

of samples. 

Mr. E. C. Hyatt1 (LOS Alamos) They want to know two things, the concentration and the 

particle size. For the particle size studies we have used about three dozen 

Cascade Impactors and a lot of molecular or millipore filters. We have obtained 

some of our most significant results, we think, with the molecular filter as the 

fifth stage instead of the Whatmen 41, for the simple reason thnt we have 

obtained material that Is not oollected with Pihatrrmn 41. We have tried both 

HA and AA, the only differonce we cm see SO far is in pressure drop. 

The type S as Silverman has mentioned has been used extensively in 

the Hi-V01 Sflmpling and also for atmospheric sampling around Los Alamos 
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up until thir year. Acain the type S oannot be oounted beoause it is a 

thick paper. Being about 1 inch thick we cannot count it very decently 

and you have to ash it. r 

MSA 2133 whioh happen8 to be a flat paper with more efficiency than 

the type S paper has.been substituted and It can be oountsd readily. This 

paper can also be ashed. For the work at Loa Alamo8 we are now using 

thousands of 2133 papers and I think that Harris is also using an equal 

number all over the United States in their sampling work. We would like 

to ask this right back at bns. 'Ao understood that the efficiency was testid* 

for the 2133 and our tests last spring and our results also indicated that' 

it was very efficient. As a result, there are other8 now Using it on the 

lame type of work and everybody is satisfied with it but we know absolutely' 

nothing about It. The only thing I know is that the EM 2133 18 used in 

respirator pad8 and carries a Bureau of Mines-approval. 

Leslie Silvermans (Harvard) I am afraid I cannot answer that because 2133 is a number 

that doas not ring a bell with me. 1Ke nev8r tested it. All I remember 8 

about respirator pad8 is that we had used type S in our unit and thr next 

thing I knew was that in our so-called Hi-v01 Sampler, the group at M.I.T. . 

ha8 been folloIlrlng BY0 in using the flat respirator pads from the Comfo- 

respirator in place of the pleated paper. We can disclaim honsetly 

responsibility for 2133 except for Saying that NY0 used it. lTe never ran 

any efficiency tests and the only efficiency test8 on Hi-v01 Samplers have 

been with regard to the Type S or Bhttman papers. 

I&r. E. C. Hyatts (Lo8 Alamoe) we ran some interesting tests in various plaaes using 

two Hi-v018 side by side which 18 always subjeot to error, of course, out 

in the open where you do not have oomparable oonditiono with the pleated 

Type S paper and the Comfo flat paper whioh is the 2133 approval number. 

Be got approximately 3 tim68 aa muoh ou the 2133 pepor. 5% heard that. for 
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aertain types of induatrial dust, 2 to 3 microns, I believe Type S wa8 

80 peroent effioient. We think that we were loring the material in l 8hing. 

tie of the reaLon 2133 is very gdod ir It 18 rugged and you can not break 

it. It is literally impossible to break it and it is one of the best 

paper8 we have ever run acros8. It 18 very nice to count but we do not know 

the penetration. 

Leslie Silvermans (Harvard) How much air can you get through on the Hi-V017 

Mr. E. C. Hyatt: (Lo8 Alamos) We were getting around.67 cfm at an elevation of around 
. 

6,000 feet. Of course, elevation is a volume factor here. 

Leslie Silverman* (Harvard) The only thing I know about the efficiency of 2133 is that 

it passed the Bureau of Mines approval test with Type A dust, which mean8 

that It should be betmeen 89 and 97 percent effioient. They u8e a dust 

loading of 5 milligrams per aubio meter + 1. If you sit down and figure 

out the efficiencies based on Bureau of Mines requirementa, based on the 

amount passing at the end of the period test, you will find that 0.4 of a 

milligram after 1 l/2 hours test is permitted with the above loading on a 
Size 

silica dust of 0.6 p meadwith a given standard deviation. Harvard has 

never terted Ko. 2133 filt8t8. 

Mr. E. C. Hyattr (Lo8 Alamos) I would like to point something out about 2133 in some 

of there investigations. We have found that 2133 increases very little in 

resistance over quite a long sampling period. In other words, collecting 

even a fairly heavy mat of particles on the surface mak68 relatively little 

ohange in the rasistanoe across the paper. My explanation for this, it may 

be wrong, is' that the paper tend8 to stretoh with this large volume of sir 

going through it and the pore8 open up some. It may be that the efficiency 

is variable and that at the end of the sampling period it tend8 to go down. 

That may not be true but I would like to point it out. 

Leslie Silvermanc (Harvard) Doe8 2133 have a heavy nap on the surface? 
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?r . E. c. liyattt (Lcs Alamos) It has some nap on the surface but you can see a definite 

tow in the paper. It may be stre%ching end the erficiency may be lower. 

bslie Silverman: (Tiarvard) me did measure the effect of stretching on sampling papers 

and !!i-Vol saqlers and ~3 checked the area when stretched. Ye found that 

there was some stretch but off-bend I would say that the nap was a greater 

aid to getting a thicker mat on the surface and still keeping resistance down. 

Xr. E. C. TIyatt: (Los Alamos) There is one thing we might add, Los, that tlje Health 

Physics group and the Industrial Hygiene group at Los Alamos have been meeting 

in the last month to reconsider and to reevaluate all of the paper and ! * : 

sampling instruments used and we are very interested in this subject because 

the health physicfsts frankly ad?lit that they do not think they have the 

ideal sampling paper or instruments and are ready to listen to anyone who 

has ideas on anything that is better. The whole field is rsally open. I i 

understand that there are 3011~3 pro.ject3 that have adopted papers and they 

will not talk about any other. ??o will. We will talk about other types of 

papers and if anyone has a better one we are very interested in hearing about 

it and using it. : 

I,.eslie Silvernan: (Harvard) ?Te have a representative here from +nford who has done a 

considerable amount of work on filter media and also on respirator pads. 

'daybe he can tell us something about 2133. 

'.ir. Frank Adley: (Yanford) 'Ke use by far CC-5 in greater quantity than we do 41 or any 

' of the other papers dgo to the fact that it was one of the first high efficiency 

papers that came out for site use and in addition to being high in efficiency 

there was more knorrn about it, hence it was ado$zod for wide use at Eanford. 

?t is used at the present time in large quantities. ‘He use it for off-site 

monitoring, we have several stations surrounding the plent in the communities. 

Ye use CC-5 for that purpose. We u39 it for in-plant monitoring of buildings 

and personnel on a fairly routine basis. Over a period of time it was possible 
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to develop pretty good data on counting efficiency of such paper SO we feel 

that the results ars fairly reliable when we count then. On occasions, 

however, we have come across instances where ws wanted a differsnt type of 

. paper, primarily because ws wanted to do a chemical analysis on a sample. 

I think everyone that used CC-6 is aware of the fact that there are con- 

stituents such as asbestos which foul UP your analysis and for that reason 

primarily, we went into different papers. 1' 

The one we started using was Wnatman 41. At the time we'adoptsd that 

we wers involved in studyin g a uranium contaminated atmosphere contaminated 1 . 

with U506. Then we sampled width Cascade Impactors, regular special filter 

heads with just sampling medium and we also used the Hi-v01 samplers. There 

was a question all the way through as to what we were getting for collection 

efficiency so when we were woll along in the study we thought we had better 

check back to get performance. We knew the experience with lead fume and 

dust and other fumes. They had done some work at Harvard a number of years 

ago. So we were interested in seeing what we wre getting for uranium. 

The atmosphere that we were involved with in the plant was U306 medium. Ths 

particle size was about 0.6 to 0.7 micron and the standard deviation was about 

4 to 5. We set up a test procedure in a laboratory and could generate $06 

similar to the conditions in the plant only on a smaller scale. We ran that 

through the various filter media and from that point into an electric 

precipitator. Frankly, I have not had much reliance on electric precipitation. 

When it Is working it is a dnndy unit, but you can never go away for 5 minutea 

in the next room and feel that it is doing well. We developed an electric 

precipitator unit which was made rather precisely as for the circuit and voltage 

pack, central electrode and the collecting tube. We ran efficiency tests when 

w got it completed and found out that if we held the central electrode at 

about 13,000 Kv we could be asswraj of about 99.7 percent efficiency. We 
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usually run it up about 14 or 15,000 Kv just to make sure. So we backed 

the filter media with the precipitator and got e few values. The Whetman 

41 filters we set the atmosphere in the laboratory to see just whet its 

characteristics were es to particle size and we ended up with the particle 

cise of 0.5 micron end a standard geanetrio deviation of 4.9. 

Tn the series of tests which we made on Whetaen 41 we found a mean 

efficiency of 92.2 and 93.9 was the highest value. I think the loading 

and probably the perticle size variation had more to do with the variation 

in filtration efficiency than anything. It might be that there are pores , 

in the ;fnatman 41 which pass the fume. 

We also checked the 'GA pleated filter, that is, the Type S that we 

get from YSA, and it was found that they ware feirly high in efficiency 

but not dependable by any means. Not as dependable as metmen 41 which 

in itself was not too good. The pleated filter tests varied from 97.3 to c 

99.4 which was the highest value for unimpregnated pleated units. 

Leslie Silverman: (Harvard) Did you count these? i 

Frank Adley: (Banford) No. They are chemical analyses. Sadiochsmical analysis all 

the way through. Y3 are not through with this study yet 1-y any means 

although I do not mean it IS going to be en extensive study. Vie still 
e 

have/few more things to investigate, Just before I came away we had some 

Ati Kurlbut's glass-fiber medium around, X935, and we got that from 

Al Blesewitz. I do not know whether Al is here this morning or if he has 

gone home, but I am not sure just where he got it. It is identified es 

Hurlbut's No. X935. The tests that we have run on that, so far, are well 

over 99 percent in efficiency with the exception of just two samples which 

for some reason were low (T call low 98.7 and 96 percent). The other& 

were ~11 over 99 percent. 

A3onynous t !ley I ask et whet rate you ran the Type S? 
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Frank Adley: (H anford) We varied from 12 to 190 cfm. 

One interesting feature about the AAA medium that we found in the 

,tsrt arrangement I told you for testing with U505, was that m-hen we placed 

the MA fiber medium in the holder and started using it es me had with the 

Yhetmen and the pleated filter medias, we found that e disc ruptured. This' 

got us interested in whether filters had any decrease in strength under 

various loadings. With clean media we ran a series of tests for various 

pressures end found the following results. We had.0 2 inch opening end 
! * 

placed the filter between 2 plates. We increased the flow of air through' 

the test medie until the pressure drop read up to 0.75 inches of mercury 

et which point it burst. We decreesed the size from 2 inches to 1 l/i3 

inches and the inches of mercury bursting pressure on 2 tests was 1.9 and 

2.4. Getting still smaller openings down to l/2 inch resulted in values ! 

of 4.5, 4.5, end 7.5. It turned out that the pressure to burst through a 

l/4 inch open suspension wes 16.6 inches of mercury. 

In another series of runs we made we placed the filter in between the 
. 

plates and introduced uranium fumes from the chamber through l/2 inch 

openings. ?Ye found that when the load was 0.2 milligrems per square inch, 

bursting occurred and that pressure was 2.3 inches of mercury. Correspondingly, 

through the same l/2 inch openings with a 1 .34 milligram per square inch 

the bursting pressure was 5, with a load of 2.5 the bursting pressure was 6, 

with e load of 3.2 the bursting pressure was 7.5, etc. That just about 

covers the tests T have run up to date. 

There is one thing I thought of this morning which I want to mention 

here in connection vith filter tests and the efficiency of collection of 

various snmpling devices. It goes beck to Dr. Lapple's statement yesterday 

that we have an air cleaning device which was su?poaed to be 93.999 but how 

many 9's do we finally add on to 99 when we get thrcugh? Assuming we have 
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an aerosol of say 100 units entering e filter medium end that filter is 

99 percent efficient , you will heve two units going through. Although 

your device is actually 96 percent efficient you might be sampling the 

upstream influent with a aampling entering device which IS 99 percent 

3 

efficient. Downstream where the material is usually either e lower particle 

site you probably get e lower efficiency, say 65 percent, or you end up 

. with en assumed efficiency of the air cleening device if you want to carry 

it out far enough. If you are concerned with stating efficiencies of air. 

cleaning devices you should not lose sight of the efficiency OF your 

appraising device. Sometimes it mekes en appreciable differsnce, especially 

when you ere up around 93 percent efficiency. ?Vhen you ere down around the 

lonrer efficiencies (60, 70 and SO percent) it does not make a great deal 
I 

of difference but you might be interosted in more eccurete rssults in high 

efficiencies. 

L3slfe Silverman: (Harvard) Frenk brought a good point up with regard to the testing 

of air cleaning devices. We have run'into the ~9~3 problem and for that 

reeson tried to get es efficient a sample for that purpose es possible. 

i 

George Peynet (A g r onne) ArgonneTs problems may provide some answer to 9 mil versus 16 

ml1 HV paper. I recall some of the things that arere studied in the early 

days, end one of the papers tested is one, I think, that you probably made 

Dr. Stafford. This *ras en asbestos suspension on a very fin3 tissue. At 

that time ~3 were using on3 of the NDRC papers and I remember that the 

herder paper wou?d result in less absorption. 

I think that one other point I should make clear at this time is the 

fact that our laboratory has not had an industrial hygiene section for e 

very long period of time. If enough people ten be trained by Silverman, 

w3 can hire them. V3enuhile we hope to build up en organitetion to do 

some particle size work. At this time w3 have done prectlcelly nothing 
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in this field. 

I think that many of' you peoFla here realize that much of this work 

was done during h!etallurgical Laboratory days and the HV-70 prper was : 

essentially the NDRC paper [rode at the requests of them to Dr. Stafford. . 

We are continuing now and had used these papers during this whole period 
i 

of time. pie have done beryllium san~ling and have used Xhatman 50 for this 

purpose. I cannot give you the reasoning behind the choice of that particular 

peper, 'I do know that it satisfies the chemists who do this analysis and we . 

! 
are able to collect sufficient quantities cf sample in the stendard filter : 

holder in order tc get reliable data. 

Within the last two or three years we have added a hackground enelytical 

group to the Radiological Fhysics Division and Andrew Staney is the chemist 

in charge of this Rarticuler group. !!e is now making studies of outside 

air and he hes been usiq the !I'V-?O, 9 mil paper. As mentioced here the 

chemical. handling is a very major problem and we propose to use millipore 

filters after we have done some work with them and feel that they satisfy 

the chemical handling aspects. : ,' 

One of the problems, I think that Z do nof feel particularly clear on, 

is the fact thct with the proposed reduction in permissible levels for the 

elpha emitting materiels which we src primarily interested in, I should say, 

for good ststistical rc.-,.. --- lz,r:li+y the volumes of air that can be handled and 

collected in a short period of time are going to ploy en important role. The 

resistence or pressure drop end the paper filtering velocity T think are 

going to pley e rcle in the absorption efficiency. I think that if going 

to higher jncrerrsed velocjties in order to collect reasonable qunntities of 

air in a reasonably short space of time is going to play a role in the 

abaorpt.ion phenomena in the paper. This is something that ought to be 

investigated thoroughly. With the proposed reduction it is going to make 

the air prcblem much more difficult to evaluate. As I said, our investigations 
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have been practically nil end I do not believe T can add anything more 

to the description. 

Lee1 ie Silverman g (Harvard ) One thing that comes to mind after this discussion today 

is do we need stenderd methods of air sampling end, if so, what are we 

going to stenderdite on? If we are not in'that position what areas or 

investigations are needed to solve some of these problems that have been 

brought up in the discussion this morning? I would appreciate some comment 

from the group es to whether or not we are in a position to standardize on 
. 

16 nil or 9 nil VV-7i3'or standardize on 'Xhetman 41 until Harris' supply IS 

iyne, or if we should standardize at all. The floor is open to discussion 

t 

on the point. Ts there any discussion from the floor on the question of 

tiether v:e should standardize or try to get one thickness of KV-70 adopted. 

Aside from the handling or strength standpoint I have not heard a greet deal 

of reasonin? behind 19 versus 9 nil paper. I suppose it will be troublesome 
. . 

to close the Filter Queen that has a double thickness of paper in it, but 

I believe any of the sampling heeds for this instrument will take 9 or 18 4 

mil paper. 

"Jr. Stafford: (A. D. Little) I have a few comments on these papers. As long as you 

are buying R known filter which is of good quality you will get good results 

but if the company or source should change they do not know what they are 

getting. AEC people are buying these papers just by name but they do not 

know whet they are getting end there is nobody in the Commission whose duty 

it is to test these'papers and find out if they are constant in quality. 

??ow you talk about tests made on Yhetman 41 a few years ago. Well, Whntman 

41 today or next month may be quite different and nobody knows it and you 

use the date that we made for the paper that Whetmen was making at that time. 
? 

The YhatmnnTs papers are made, of course, for chemical filtration and they . 

ere tested primarily for that. There could be considerable change from one r 
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year .to another. If they can get the proper kind of rag their paper has 

oertein characteristics of interest to AEC but perhaps e year from now they 

may be using a different materiel end their paper is different and except 

for the filter paper for the space filter there are no specificetions or no 

definitions of these things except by number and they come from oertein 

manufacturers. I have been interested in the S?rS paper end that IS made 

in this country. Somebody concerned can go to the mill and have them under- 

stand whet the requirements are and make sure that they are fairly uniform 
. 

from gear to year. Whetmen is made in kgland end they make e greet meny 

grades. While they are wonderful paper makers, they make primarily for the 

chemical laboratory which is wet filtering and I do know there is e big 

variation in certain sheets of !lhatman 41. 

Leslie Silverman; (Harverd) I would like to suggest that in order to make sure we get 

consistency in HV-70 or its equivalent, that some specifications be made 

up that ten be duplicated by paper manufacturers and that we come to some 

agreement about an ell-cellulose paper which is comparable in resistance end 

filtering characteristics to anyone of the Whatman or other series. The 

group should accept this media for their purpose to avoid the problem of 

item No. 3, (Table 1) uniformity, beceuse es Mr. Stafford indicates, you 
/' 

may have Vhatman 41 of one type today end something completely different 

tomorrow. Most of us cannot buy e 10 year supply such as Harris has end 

even in that supply there may be a good deel of variability. 

Yr. J. A. Lieberman: (AX) Is there any informetion aveilable on the roughly comparable 

efficiencies, for a given aerosol, between the AEC paper or the CC-~ 

paper end HV-702 

Mr. Steffordl (A. D. Little) Yell, HV-70 is practically the same formula as C'fi-6 

except that it is beaten a little more end made a little stronger. It 

has about the same efficiency for DOP but its resistance is 50 percent or 
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maybe double what the other is. Sts surface is harder and that is why 

you like it and can handle it. I do not know how Bollirqsrorth and Vase 

arakes it but they probably have not made more than three or four runs 

because they make the paper by tons and you use it by little discs. This 

is one trouble in any new paper such as the one Les' mentioned, that is . 

paper of Dyne1 fiber. They can make up some hand sheets but it is a 

tremendo>Js Step to get that in production. No paper mill is interested 

in doing it unless they are sure of carload lots and it cost5.a lot of 
,. . 

money to do it. I 
: 

As f’or this gless paper I think that you may be ablo to use this 

Hurlbut peper. They are excellent paper makers and they are using a very 

. uniform finish. 

About the asbestos sheet that has been mentioned here, if sheets of 

plain asbestos such as we have made by hand prove to be valuable, T am 
* 

quite sure you could never get it made in a paper mill. It would always 

have to be a laboratory operetion. There is one exception to that and in ,7 

the contacts T have had just recently that there might be some hope. 

-: Johns-Xanville is now making, in e small mill in Few Hampshire, all asbestos 

sheet made of Canadian asbestos which is purified and is used for bablewire. 

If asbestos sheets could be used, there is a commercial source. It is not 

.very strong, I would say it is only about 5 mils thick, but Cenadisn 

asbestos mskes a strcnger'sheet than any other kind and that could be used 

for sazpling. Yas anyone ever heard of it and tried it? If not, I would 

be gled to get a sample and send it to anyone who is working with asbestos. 

!A.. J. A. Liebermanr (AEC) What I was leeding to was this. Since the AEC has a 

epecificatlon for the production of space filter5 we have, almost ipso facto 

the specifications the mill must.meet to make the media that go into these 

filtere. If the paper itself Is suitable why can we not kill two birda with 

one stone, i.e. 1380 It for a aampllng pspsr? 
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Mr..E, Stafford: (A. D. Little) Well, I wondered why you did not use the space filter 

paper. ‘ >,I- 

Inslie Silverman~ (Hervsrd) Penetrstion is the most important problem. If you use the 

same composition but calender it thinner then it might be suitable. In other 

words, I gathered from what Mr. Stafford seid that the comPositicn of HV-70 

may be variable. 

I!r. E. Stafford: (A.C. Little) Yes, on Thetman but not on m-70. I sm quite certain that 

they use the same composition RS they use on AFJC but they treat it different 

to give it more strength and therefore its resistence is high'but they dke it 

50 that the penetration is ebout the same or maybe a little better. 

Leslie Silverman: (Fiarverd) I do not think the supply problem should be too bad. I do 

not know whether I am saying things out of turn but I think if everyone got 
. . 

together a large enough supply could be purchased to take cere of the sampling 

needs for e long time. 

!dr. B. Stafford3 (A. D. Little) T think that would be an ideal way to do it then all 

samples would be alike. 

Leslje Silverman: (Earvard) yell, maybe Joe (3. f. A. Liebermen) and Art (Arthur Gorman) 

would look into that phase. 

2r. Arthur Gorrnsn: (AEC) This is the secand year now in which this thing has been discussed. 

I think if the group here who use these papers would indicete what they want 

and we could get a good consensus on the criteria they wsnt these papers to 

measure up to, we can get AEC to follow through end get the pspers you want 

and identify it with an AEC number for AEC work that everybody understands. 

Fe do need your judgement es to what you need end if you are going to have one, 

two or three types of paper. I am hoping that out of this discussion we cat1 

get something that will give us' som6 facts to use. 

Leslie Silverman: (Farvard) T gather that from our discussicn this morning end our discussion 

last year that them are about three kinds of paper that would sstisfy all of the 
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needs. tie which is the XV-?C or its equivalent, the other which is 'fiatman 41, 

44 or its equivalent and the last one some high vclume media such as used in 

the 2213 or the Type S filter. I do not presume to say that we ought to boil 

. . it all down to one and get rid of the three. %r. Harris indicates he thinks 

it can be reduced as twu types. 

Mr. William Barris: (NYCC) I do not see why the characteristics of the W-70 and the 

* Whatman paper cannot be combined into a single sheet. 

Leslie Silverman: (Harvard) That obviously means eliminating asbestos if that is correct. 

In other words, would everybody here be happy if we had an asbestos free paper? 

I do not think everyone agreed but that is exactly what I believe ?!r. Harris 

is proposing, that we get an all-cellulose paper or low ash paper with 

efficiencies that are high and consistent. 

Mr. E. Stafford: (A. D. Little) The trouble with most organic fibers is that they are 

hard to produce uniformly. 

Leslie Silvennanr (Harvard) Let me ask this question, Walter and Earl. Vhat can we expect 

in an all-cellulose paper? 

Cdr. Walter J. Smith: (A. D. Little) There is one possibility there to give some consideration 

to but we have not had the fiber to try as yet. As you know, when you beat 

a cellulose fiber, just let me point out one thing further. Some people think 

that a paper filter has a binder to hold it together. That is not so and if 

you watch these fibers s%they are worked in water they begin to soften and 

2 :. ?tegment. Under some circumstances you can keep their shape and press them 

into a sheet. 

Leslie Silverman~ (Harvard) Well, it would appear if we do any standardization that it should 

be on a low ash paper. Now, obviously, in making low ash paper they treat the 

pulp by aCia eJXzr~C~iOn~ That aiii ba Orit3 Gf th6 TCCii;:FEZCTitS bCCEn!Tt! the 

mal,tmn -10 series aro relatively ash free. If we are going to standardize or 

get a unif arm paper used it must be ash free. I think we can agree to that. 
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FJS. williem Harrisc (NYOO) Th e second filter type is the high volume filter. 

Leslie Silverman: (K arvard) Now that one is an ash problem too, isn't it? 

>!r. William Hcrr?s: (T!Y@@) No,. that is not much of an ash problem because when a sample 

is taken 24 to 49 or even 72 hours , you get so much material on the filter 

that the ash content of the sasple itself is not significant. 

Leslie Silverman: (Herverd) How about yours, Ed. Is ash a problem there? 

Mr. E. C. Hyatt; (Los Alamos) I think it is. 

Leslie Silvermanr (Earvcrd) We have a difference of opinion, Frank? 

Xr. Frank Adley: (Iisnfcrd) I do not want to argue but there are many cases where you run 

a high volume sampler because the concentration IS very low. -_ 

teslie Silvermanr (Yervard) Well, I do not want to get involved in a long discussion on 

this. Apperently Art, there is some need of an ash-free all-cellulose filter 

which I think ovr friends at A. D. Little are in the best position to make. 

The question of specifications for an asbestos paper media apparently exists 

in AM: No. 1 or CC-6 paper. It is a question of that paper being too difficult 

to handle, although Wnford uses it in their sampling program. I think what we 

should do is hav'e a conference of those people that are directly interested a8 

we had proposed lest year as to what exact specifications must be drawn up and 

I wouli like to leave it that way if it is agreeable to the group. 

Walter J. Smith: (A. D. Little) I believe a questionnaire would be desirable to circulate 

to get response of interested people. 

bSii.8 Silverman: (Harvard) Well, I think that wculd. be a good idea if you would assume 

the burden of making up a questionnaire for the poll and see what sort of 

response you get. I think all of those here would fall in line with that. 

You might get such a variety of answers that you would be right back where 

we started this morning but I think we now have a pretty good idea as to what 

we need. We could boil down at Least seven different sampling media into 

poStsiL1J "UWG. 
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Mr. George Payne: (Argonne) In discussion this morning several of the installations are 

rathetdlarge and apparently are limited to various test facilities but there 

are a number of installations which have essentially no testing facilities for j 

efficiencies of various other items like this. It would be very nide to have 
1 

available some booklet which might describe' quite adequately some of these 

papers for outside uSe8. 

. 

Leslie Silverman: (Harvard) I think that can be done after we agree on what can be expected 

of these papers. I think that would be part of the. program. 

Arthur Gormanr (AEC) Ye will initiate an action toward.8 getting some result8 if everybody 

here would talk with the people back home as to what they want and when we write 

. . out to you for the informstion give all the data you have. I think a year from 

now we will be pretty well along. 

Dr. ?fielvin Firsts (Harvard) I think Les, there are tno. problem8 involved here. One is 

to decide which papers are now available that you want to use and secondly, 
, . 

the development of a new paper if it is desirable, if the ones that are now 

available do not meet the requirements. In any stendardization, I think we should 

start with what is now available. 

Leslie Silverman: (Flarvard) What is available now Is not very standardized as I gathered. 

Dr. '4elvin First: (Eervard) No, that is exactly it. If a step was to be made in 

standardization, one problem would be to consider what is now available and 

standardize on 8 few types temporarily and simultaneouely do a development 

program for developing new types which would be more satisfactory than what 

is now available. . 

Leslie Silverman* (Harvard) I gather that the questionnaire should accompllahthe first 

part of that program and the second part should result from what sort of 

dispersion we get in answers in the questionnaires. 

Dr. Yelvin Firsts (Farvard) That possibility tight also be raised in the questionnaire as 

a Bpecial item. 
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&-, ti8liO SilVenfIan: (H arvard) I think that is part of Walter's job and we can give 

him 6OW help on that. One thing I would like to kncm is whether or not this 

type of meting is worth repeating again within a year or two. AS you know 

from our discussion, a good portion of it is for training of people unfamiliar 

with air and gas cleaning problems. We have had a representation here of about 

60 percent with regard to previous attendance and contribution8 and we Still 

want to keep on trsining if there is any real need for it. It is quite evident, 

at least from my standpoint, that it is worthwhile to get together at yearly 

or interval8 close to that range and discuss progress on these problems. I 

r’ would like to get Some ideas a6 to the sentiments of the group in that regard. 

IS this worth repeating in a year or tm,'I Do you have people at your Site or 

location that would be interested in the review part of the work and do you 

have people who would like to contribute to the air cleaning aspects or gas 

cleaning aspects of their program? Any discussion on that? W-B 

General discussion resulted in a unanimous opinion in favor of repeating 

the seminar tithin a year at a different site with emphasis on new developments. 

_ - 

. -. _ _ - * -‘: .-+ 


